The results of our new QCD analysis of helicity parton distributions of the nucleon at full nextto-leading order (NLO) accuracy in the fixed-flavor number scheme will be presented. Performing a combined QCD fit on the global sets of latest inclusive and the semi-inclusive polarized deep inelastic scattering data, we are able to extract new polarized parton distribution functions (PPDFs) at the input scale Q 2 0 = 1 GeV 2 . Particulary, we have calculated PPDFs considering light seaquark decomposition and the results are compared with the experimental data and the most precise theoretical models obtained by recent analyses. The latest COMPASS2010 SIDIS data, which were not available for the previous analyses, are employed in the current analysis and the effect of COMPASS SIDIS data is studied in detail. Also the uncertainties of PPDFs are determined using the standard Hessian technique.
I. INTRODUCTION
In the recent years the determination of nucleon partonic composition and their spin projections from high energy experimental data has improved remarkably and the extracted polarized and unpolarized partonic distributions have very essential role in the study of hard scattering processes phenomenology. For the case of polarized parton distributions, the experimental discoveries of nucleon spin in the late 1980's [1, 2] proved the spin contribution of valence quarks is anomalously small and the predictions are far from reality, then the theoretical assumptions on perturbative QCD were applied to interpret theses experimental results [3] [4] [5] [6] [7] .
In the recent decades the determination of PPDFs and their uncertainties from deep inelastic scattering (DIS) experiments performing at CERN, SLAC, DESY and JLAB [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] spread very fast and recently semi inclusive deep inelastic scattering (SIDIS) experimental data [16, [47] [48] [49] have been also included by some of the theoretical groups [50] [51] [52] [53] [54] . The only theoretical group which perform a combined NLO analysis of DIS, SIDIS and polarized proton proton collision data was DSSV in 2008 [55] . The extracted PPDFs of valence quarks lightly differ but the PPDFs of sea quarks and gluon are more different caused by datasets selection, parametrization forms of PPDFs and the method of evolution and QCD analysis. The effect of different PPDFs and the spin Physics on the determination of fragmentation functions have been studied recently in Ref. [56] In our latest analysis we studied the impact of inclusive * Electronic address: farbabifar@ipm.ir † Electronic address: khorramiana@theory.ipm.ac.ir ‡ Electronic address: maryam_soleimannia@ipm.ir DIS data on the determination of PPDFs based on Jacobi polynomials with flavor symmetric light sea distribution, i.e. δū = δd = δs = δs [22] , and now we consider light sea-quark decomposition and include additional SIDIS data [16, [47] [48] [49] 57] . In fact, fully inclusive DIS data from many different experiments are just impressive to determine the sum of the quark and anti-quark distributions while SIDIS data help to tell difference between quarks and anti-quarks as well. Here we focus on the effect of SIDIS data on determination of PPDFs, specially sea quarks distribution separation which was not considered in our last DIS data analysis and we present the comparison between both results. The impact of RHIC polarized proton proton collision data will be studied in a separate publication in near future.
In the present analysis we utilize the full sets of proton and deuteron SIDIS asymmetry data from the COM-PASS group at CERN [48, 49, 57] which were partially considered by the last analysis on SIDIS data [50, 55] . Specially we use the new semi inclusive asymmetries COMPASS2010 proton data for charged pions and kaons production from polarized proton target, A p,π [57], which were not available for the analysis before 2010 and are helpful to study δs and δs distributions due to kaon detection from polarized proton for the first time [57] . In order to discuss more about the effect of COMPASS SIDIS data on polarizedū,d and s =s we perform extra analysis excluding these datasets. The comparison of results shows the effect of their inclusion clearly.
The current study presents a new NLO QCD analysis of the polarized DIS and SIDIS data and we extract new parametrization forms of PPDFs in flavor SU (2) and SU(3) symmetry breaking. Here we also propose a simplified form of double Mellin convolution expressions which saves times during fitting procedure. Also the behavior of ∆χ 2 and the uncertainty of PPDFs are calculated using the standard Hessian method. This paper is organized as follows. In Sec. II we present the relationship between polarized structure functions and asymmetry data as observables and then we review the datasets used in our analysis on PPDFs. QCD analysis including parametrization, evolution and simplification of double Mellin convolution of PPDFs, Wilson coefficients and FFs are discussed in Sec. III. Sec. IV presents the fitting procedure and global χ 2 minimization for asymmetry data and the investigation of χ 2 neighborhood and error calculation by standard Hessian method. We present the full results of our fit to the data, comparison with other models and sum rules in Sec. V and finally Sec. VI contains the summary of the whole work.
II. EXPERIMENTAL OBSERVABLES AND DATASETS

A. Polarized asymmetries
Perturbative QCD can predict polarized structure function g 1 (x, Q 2 ) in terms of PPDFs and strong coupling constant up to NLO approximation. However, experimental groups measure cross section asymmetries A and A ⊥ defined by the following ratios
where dσ →⇒ and dσ →⇐ are cross sections for longitudinal polarized lepton scattering of a parallel or antiparallel polarized target hadron, and dσ →⇑ and dσ
→⇓
are the same for a transversely polarized hadron. The ratio of polarized and unpolarized structure functions, g 1 and F 1 , is related to the measurable asymmetries by
and the definitions of kinematic factors are given by
here M denotes the nucleon mass and y = (E − E ′ )/E describes the normalized energy fraction transferred to the virtual photon, with E the energy of incoming lepton and E ′ the energy of scattered lepton in the nucleon rest frame. The unpolarized structure function F 1 is expressed by its expression in terms of measured unpolarized structure function F 2 extracted from unpolarized DIS experiments [58] 
and R is the ratio of longitudinal to transverse photonnucleon unpolarized structure function which is determined in Ref. [59] R
The asymmetries A and A ⊥ can be expressed in terms of A 1 and A 2 , which are the virtual-photon longitudinal and transverse asymmetries, by
where
Note that σ T 1/2 and σ T 3/2 recall the virtual transversly polarized photon scattering cross sections when the total spin of photon-nucleon system is 1/2 or 3/2 respectively, and σ T L is the term denoting the interference of longitudinal and transverse photon-nucleon amplitudes. Finally using Eqs. 11 and 2 one can find the relation between polarized and unpolarized structure functions g 1 and F 1 , and the asymetries A 1 and A 2 [60] 
The value of A 2 has been determined by SMC [61] , E154 [62] and E143 [63] and the measurements showed its contribution to g 1 /F 1 can be neglected in a good approximation, also it is being suppressed by the small value of kinematic factor γ in the limit m 2 ≪ Q 2 . In our QCD analysis we perform fit procedure on A 1 or g 1 /F 1 for DIS data
Note that such a procedure is equivalent to a fit to (g 1 ) exp , but it is more precise than the fit to the g 1 data themselves presented by the experimental groups because here the g 1 data are extracted in the same way for all of the datasets. Unlike the inclusive polarized deep inelastic scattering wherein g 1 structure function is measured by detecting only the final state lepton, the particle detected in semi inclusive polarized deep inelastic experiments are charged hadrons in addition to scattered lepton. When the energy fraction of hadron, z = E h /E γ is large, the most possible occurrence of detected hadrons are π ± and k ± which include struck quarks in their valance state. The doublespin asymmetry in SIDIS experiments for the production of hadron h is
The structure functions g h 1 and F h 1 are fully determined in terms of polarized and unpolarized distributions respectively up to NLO approximation and will be discussed in Sec III. Thus we will determine g 1 and g h 1N from Eqs. 14 and 15 in the analysis and extract polarized parton distribution functions.
B. The datasets and ranges
We utilize two types of datasets from DIS and SIDIS experiments which come from relevant experiments done at DESY, SLAC, JLAB and CERN. The datasets used in our QCD analysis are summarized in Table I . These experiments have different targets, including protons, neutrons and deuterons, and also different detected hadrons, including π ± , k ± and h ± , for SIDIS reactions. We also show the number of data and the kinematic cuts on the experiments in Table I , we exclude the data points which are in the range of Q 2 < 1 from our analysis, since below Q 2 = 1 GeV 2 perturbative QCD is not reliable. The summary of observables is as follows:
• EMCp, SMCpd, COMPASS, E142, E143, E154,
E155 HERMES and JLAB DIS data
These experiments all determined A 1 except of E155 [14, 15] and HERMES [17] which present g 1 /F 1 and JLAB [19] present both measurements. Since we consider different masses of nucleons in γ in Eq. 14, we distinguish these two data types.
• SMCpd, HERMES and COMPASS SIDIS data These experiments measure A h 1N as in Eq. 15 from semi inclusive reactions. The very recent and precise proton data of COMPASS [57] are used for the first time in the current analysis. Figs 1 and 2 shows the DIS and SIDIS used data points in a scatter plot, as can been seen the region of x and Q 2 is restricted to 0.004 x 0.75 and [24, 50, 55] .
III. DETERMINATION OF POLARIZED PDFS FROM OBSERVABLES
A. Theoretical framework
The idea behind our present analysis is to extract the universal polarized PDFs entering factorized cross sections by optimizing the agreement between the measured asymmetries from DIS and SIDIS experiments, relative to the accuracy of the data, and corresponding theoretical calculations, through variation of the shapes of the polarized PDFs. Considering perturbative QCD, the structure function g 1 (x, Q 2 ) can be written in NLO approximation as a Mellin convolution of the PPDFs, including gluon, with the corresponding Wilson coefficient functions δC q,g [6] by
here e q denotes the charge of the quark flavor and {δq, δq, δg} are the polarized quark, anti-quark, and gluon distributions, respectively. For the SIDIS asymmetry of Eq. 15 we have the following forms for polarized and unpolarized structure functions in NLO approximation
and
where δq and q denote polarized and unpolarized parton distributions, δC
ij (x, z) and C
ij (x, z), i, j = q, g, are Wilson coefficient functions presented in Ref. [64] in the MS scheme. Also D h q,q , D h g denote the corresponding fragmentation functions and n f presents the number TABLE I: Published data points from experimental groups, the process which they are extracted from, the number of them (with a cut of Q 2 ≥ 1.0 GeV 2 ), their kinematic range, the measured observables and the χ 2 values for each set.
of active flavors which we take n f = 3 in the present analysis.
As can be seen, the SIDIS asymmetries depend on the hadronic variable z = p h .p N /p N .q in addition to x and Q 2 . Here z denotes the momentum fractions taking by the resulting hadron from the scattered parton and p h , p N and q are the usual hadron, nocleon and photon four momentum, respectively. Since experimental collaborations do not present the z variable of presented SIDIS data points, we integrate over z > 0.2, which comes from the current fragmentation functions region, for both
One of the most important ingredient of SIDIS data analysis is the choice of fragmentation functions [66] . Although there are different available analysis of FFs [56, 67, 68] , here we use the latest DSS [69] NLO FFs and for unpolarized PDFs we choose MRST02 [70] parametrization like DSSV09 and LSS10 [50, 55] to make our analysis comparable with them. Also, in addition to the precision of above FFs and PDFs and comparability , we use them together since DSS FFs were extracted from SIDIS data using MRST02 unpolarized PDFs.
Considering isospin symmetry, one can relate proton and neutron parton distributions
so the polarized structure function of neutron g n 1 can be obtained from all of Eqs. 16, 17 and 18 by just replacing up quarks PPDFs and FFs by down ones. Also deuteron structure functions are given in terms of proton and neutron ones
where ω D = 0.05 is the probability to find the deuteron in a D state. Now by having PPDFs and all other ingredients, we are able to make polarized asymmetry function from DIS and SIDIS precesses.
B. PPDFs Parametrization
In our analysis we choose an initial scale for the evolution of Q 2 0 = 1 GeV 2 and assume the PPDFs to have the following functional form
with δq = δu + δū, δd + δd, δū, δd, δs and δg. The Normalization constants N q
are chosen such that η q are the first moments of δq(x, Q 2 0 ) and B(a, b) is the Euler beta function. Since the present SIDIS data are not yet sufficient to distinguish s froms, we assume δs(x, Q 2 ) = δs(x, Q 2 ) throughout. To control the behavior of PPDFs, we have to consider some extra constraints; so we get a u+ū = aū and a d+d = ad = a s to control the small x behavior ofū,d and s =s. Also in the primary fitting procedures we find out that the parameters bū, bd, b s=s and b g become very close to each other, around 10. We understand that they are not strongly determined by the fit, so we fix them to 10 which is their preferred value to fulfill the positivity condition,
, and also it controls the behavior of polarized sea quarks at large x region. In addition, we find that the parameter c q is very close to zero for δq = δu + δū, δd + δd, δs and δg so we fix them at 0.
Generally PPDFs analyses use two well-known sum rules relating the first moments of PPDFs to F and D quantities which are evaluated in neutron and hyperon β-decays [72] under the assumption of SU(2) and SU(3) flavor symmetries
where a 3 and a 8 denote non-singlet combinations of the first moments of the polarized parton distributions corresponding to non-singlet q 3 and q 8 distributions
q 8 = (δu + δu) + (δd + δd) − 2(δs + δs) . (27) A new reanalysis of F and D parameters with updated β-decay constants acquired [72] F = 0.464 ± 0.008 and D = 0.806 ± 0.008, so we make use of these evaluations in our present analysis; however, since we do not focus on flavor symmetry and we have δū = δd = δs, we can use the combination of Eqs. 24 and 25 as following ∆u + ∆ū = 0.9275 + ∆s + ∆s , ∆d + ∆d = −0.3415 + ∆s + ∆s ,
and we apply the above relations in the analysis, so we exclude the parameters define the first moment of (δu + δū) and (δd + δd) (i.e. η u+ū and η d+d ) from the analysis and obtain them by Eq. 28. The effect of symmetry breaking on the first moment of PPDFs have been discussed in detail in the literatures [55, 73] .
C. Evolution & Computational method
For numerical calculations we need the scale evolution of the PPDFs from input scale Q 2 0 to each of the scales related to the data points. This evolution is done by a well-known set of integro-differential equations [74, 75] that can be easily solved analytically after a transformation from x space to Mellin N -moment space. The Mellin transform of a generic function f depending on momentum fraction x is defined as
The transformation (29) has the pleasant applied property that convolutions change to ordinary products, which veritably simplifies calculations based on Mellin moments
it can be performed analytically not only for the relevant splitting functions governing the evolution of the PDFs but even for the partonic cross sections for both DIS and semi-inclusive DIS. The Mellin transform of the parton distributions q is defined similar to Eq. 29:
where q = {u+ū, d+d,ū,d, s, g} and B denotes the Euler beta function.
The inverse Mellin transform reads
note that C N is an appropriate contour in the complex N plane which has an imaginary part with the range from −∞ to +∞ and that crosses the real axis to the right of the rightest pole of f (N ) [35] . Currently, in the case of using asymmetry data of SIDIS [50, 55] 
and then we compute
Finally we could have the evolution of NLO correction terms of g 
the process is the same for Eq. 18. We calculate the transformation of Eq. 33 for all C ij (x, z) and δC ij (x, z) and provide them in Appendix.
IV. DETERMINATION OF MINIMUM χ 2 AND ERRORS
A. Minimization of χ 2
The process of global QCD analysis is based on the minimization of effective χ 2 which shows the quality of the fit carried out on datasets by variation of the input set of parameters. We use the QCD-PEGASUS program [78] for the evolution of distributions in N -moment space and the MINUIT package [79] for the minimization of χ 
we fixed α s (Q 2 0 ) = 0.580 which is corresponding to α s (M 2 Z ) = 0.119, obtained from MRST02 analysis [70] . In Eq. 37 we have
Finally we minimize the χ 2 with the 17 unknown parameters. We work at NLO in the fixed-flavor number scheme n f = 3 in the QCD evolution with massless partonic flavors. Here we just present the essential points for studying the neighborhood of χ 2 0 and the full procedure is provided in Refs. [70, 80, 81] . As mentioned in Sec. IV we find the appropriate parameter set which minimize the global χ 2 function, we call this PDF set S 0 and the parameters value of S 0 , i.e. p 
where the Hessian matrix H ij is defined by
and we note C ≡ H −1 . Now it is convenient to work in term of eigenvalues and orthogonal eigenvectors of covariance matrix
also the displacement of parameter p i from its minimum p 0 i can be expressed in terms of rescaled eigenvectors
putting Eq. 42 in 39 and considering the orthogonality of υ ik we have
Now the relevant neighborhood of χ 2 is the interior of hypersphere with radius T :
and the neighborhood parameters are given by
with s k is the k th set of PDF and t adapted to make the desired T = (∆χ 2 ) 1 2 and t = T in the quadratic approximation. In Sec. V we present the dependance of ∆χ 2 along some random samples of eigenvector directions to test the quadratic approximation of Eq. 39. Now we accompany the construction of the QCD fit by reliable estimation of uncertainty. As discussed in Refs. [70, 80, 81] , the master equation to obtain the uncertainties of observables in modified Hessian method is
here F (s + k ) and F (s − k ) are the value of F extracted from the input set of parameters p i (s ± k ) instead of p 0 i mentioned in Eq. 45. However, it has been pointed out by DSSV [55] that the modified Hessian method is known to work reasonably well in extractions of spin independent parton densities and it is found to fail in the case of helicity parton densities for tolerances larger than ∆χ 2 = 1. So we prefer to calculate the PPDFs error band using standard Hessian method wich is more reliable in this case. As presented in Eqs. 31 and 35, the evolved polarized parton densities and structure functions are attributive functions of the input parameters obtained in the QCD fit procedure at the scale Q 2 0 , then their uncertainty can be written applying the standard Hessian method
Here we calculate the PPDFs uncertainty with ∆χ 2 = 1 which is the most appropriate choice in the polarized case. If one wishes to choose ∆χ 2 > 1, one simply can scale our error bands by (∆χ 2 ) 1/2 . 
V. RESULTS
A. The quality of QCD fit
The values of obtained parameters attached to the input PPDFs are summarized in Table II . We find χ 2 /d.o.f. = 1171.571/1132 = 1.03 which yields an acceptable fit to the experimental data, the individual χ 2 for each set of data is presented in Table. I. The quality of the QCD fit to DIS and SIDIS asymmetry data is demonstrated in Fig. 3 and Fig. 4 . Since we use many number of CLAS DIS data for proton and deuteron [20] and they do not situate in the Figure, we just show 8 of them for presentation. As can be seen the data are generally well described by the curves.
B. Extracted polarized parton distributions
In Fig. 5 we present the polarized parton distributions and their comparison to parameterizations from DSSV09 [55] and LSS10 [50] at input scale Q Examining the x(δu + δū) and x(δd + δd) distributions we see that all of the fits are in agreement. For the xδū and xδd distributions, the curves, specially our model and DSSV09, are very close; δd is negative for any x in the measured x region while δū passes zero around x = 0.1 − 0.2 and becomes negative for large x for all presented models.
For the strange sea-quark density xδs, the main difference between the presented model, LSS10 and DSSV09 sets is that for x < 0.03 LSS10 is less negative than others, also both of current model and LSS10 are less positive than DSSV09 for x > 0.03. The other differences for the distributions comes from the fact that both DSSV09 and LSS10 analysis uses different number of data (we use the most and the newest ones) and DSSV09 uses pp collision data from RHIC which can impose individual constraints and effects on individual parton distributions in the nucleon [55] . As we mentioned, in the current analysis we focuss on the study of SIDIS data effect on determination of PPDFs, specially gluon and sea quarks separation which was not considered in our last DIS analysis. The impact of RHIC pp collision data will be considered in our near future analysis.
C. The impact of SIDIS data in determining the polarized sea-quark distributions
Generally speaking, polarized inclusive DIS data cannot distinguishū,d ands but δu = δd = δs = δs = δq is well determined and all the standard scenario NLO QCD analysis yield a negative value of it for any x in the measured region [24] . Employing SIDIS data a flavor decomposition of the polarized sea quarks is obtained and the light antiquark polarized densities δū, δd and δs =s are determined separately, Fig. 6 shows the difference between δū, δd in the current analysis comparing to other models and experimental data.
Also in the present parametrization we use a term (1 + c s x 0.5 + d s x) in the input strange sea-quark distribution to let a sign changing for δs = δs, which was not considered in the standard scenario [22] . The comparison of polarized light sea-quark distributions (xδs, xδū, xδd) in the standard scenario and current model are presented in Fig. 7 . It shows that the behavior of the polarized strange quark density remains puzzling [82] .
Note that by having SIDIS data δs and δs can be separately determined as was done by the COMPASS collaboration recently [57] . However, it was demonstrated that there is no considerable difference between δs and δs in the x-range covered by their data. Also, the errors of the presented values of the difference δs(x) − δs(x) are quite large to allow us to conclude the assumption δs(x) = δs(x) like LSS10 and DSSV09. So, the above assumption and also the form of the fragmentation functions used to extract PPDFs by different groups may be possible causes of the contradiction between sea quarks densities obtained from the analyses of inclusive DIS data and combined inclusive and semi-inclusive DIS datasets [82] .
D. The effect of COMPASS SIDIS data on polarized sea-quark distributions
As shown in Table I The measurement of SIDIS asymmetries for unidentified charged hadrons was performed by SMC collaboration and then the SIDIS asymmetries data for charged pion production from proton target and for charged kaon and pion production from a deuteron target was reported by HERMES. These asymmetries were used in the most DIS and SIDIS QCD analysis but [57], which was not available for the analysis before 2010.
In order to study the effect of COMPASS SIDIS data on polarized parton distributions, we show the comparison of our PPDFs results extracted from all datasets shown in Table I , and the PPDFs results extracted by excluding COMPASS SIDIS datasets in Fig. 8 . As can be seen COMPASS data has effect on δū, δd and δs = δs distributions since π ± and k ± are directly related to them. The changes of sea quark distributions are considerable in 0.07 ≤ x ≤ 0.4 region that is well covered by the new COMPASS data. The distributions of δu + δū, δd + δd and δg are not changed considerably.
E. Gluon polarization
In order to study the effect of SIDIS data on polarized gluon distribution, we perform another analysis with positive polarized gluon distribution. We understand that utilizing polarized DIS and SIDIS data in the QCD analysis can not enforce the positive or sign changing polarized gluon distributions and the data can not distinguish between these two scenarios, although the recent analyses which employ both DIS and SIDIS data (and not pp collision data) could extract sign changing xδg [50, 83] . In Table. III we present the values of obtained parameters in positive gluon scenario. We find χ 2 /d.o.f. = 1.02 which is almost equal to the one obtained from sign changing gluon scenario χ 2 /d.o.f. = 1.03. Fig. 9 shows the comparison of PPDFs extracted from positive and sign changing gluon scenarios. As can be seen all the distributions are almost not changed except xδg. Fig. 10 shows the gluon distribution comparison between our previous standard scenario and the present sea flavor decomposition analysis. As presented, SU(2) and SU(3) symmetry breaking has direct effect on xδg(x, Q 2 ) and makes it less. The gluon results of other models of both standard and light sea-quark decomposition scenario are also presented in Fig. 10 and they confirm this effect too [22, 24, 32, 50, 55] .
We also calculated the ratio δg/g, using our extracted PPDFs for polarized gluon distributions and MRST02 [70] NLO QCD analysis for unpolarized gluon distributions. In Fig. 11 we present a comparison for δg/g from LSS10, DSSV09 and our models (sing changing and positive gluon scenarios) at Q 2 = 3 GeV 2 with measured value from experimental data [84] [85] [86] [87] [88] . Although we do not use the mentioned data in the current analysis, our results can predict the data very well. For more deliberation, in the preliminary QCD fit process we let all input parameters to vary. While investigating the behavior of ∆χ 2 we observe χ 2 increase consumedly in some points and a big amount of redundance in parameters happens, this redundancy results into disorder of quadratic behavior of ∆χ 2 . In order to have the Hessian method work as shown in Sec. IV B, we fix some parameters at their best obtained value so that Hessian matrix depends on the number of parameters which are independent sufficiently for the quadratic behavior of ∆χ 2 , the detailed fixing and constraints in parameter space was discussed in Subsec. III B and Sec. IV.
To test of quadratic approximation in Eq. 39, Fig. 12 presents ∆χ 2 along some random samples of eigenvector directions and eigenvalues, k = 1, 7, 9, 15. The curves for middle values of λ k=7,9 are very close to the ideal quadratic curve ∆χ 2 = t 
G. The spin sum rule
In the framework of QCD the spin 1 2 of the proton can be defined in terms of the first moment of the total quark and gluon polarized densities and their orbital angular momentum
where L p z contains the total orbital angular momentum of all partons. The contribution of 1 2 ∆Σ+∆g in the scale of Q 2 = 4 GeV 2 is around 0.010 in the present analysis. The reported values from DSSV09 [55] and LSS10 [50] are 0.026 and −0.212 respectively. For the positive gluon scenario LSS obtained 0.419 while our esult is 0.367. In Table IV we compare the values of polarized PDFs first moment in NLO approximation with other recent analyses. Since the values of 1 2 ∆Σ are almost comparable, we observe and conclude that the difference between the reported values of 1 2 ∆Σ + ∆g must be caused by different gluon distributions. Indeed, proliferation in PPDFs data for sea quarks from SIDIS experiments eventuates to more accurate results for gluon distribution rather than analysis on DIS data merely, so one cannot yet come to a definite conclusion about the contribution of the orbital angular momentum to the total spin of the proton. The estimation of the valence spin distribution can be 
GeV 2 comparing to DSSV09 [55] , LSS10 [50] and GRSV01 [32] and experimental data [16, 57] .
following at LO [89] 
which is approximately true at NLO. Theoretically, the first moment of the polarized valence distributions, truncated to the measured range of x,
is obtained and shown for current model and DNS [53] in Table. V. We obtain for the full measured range of x in SMC [47] , HERMES [16] and COMPASS [89] experiments
at Q 2 = 10, 2.5 and 10 GeV 2 respectively. Our value of Γ v confirms the experimental results and the values come from DNS analysis.
An estimation of the sea quark first moment contribution to the nucleon spin can be generated by combining the values of Γ v , Γ N 1 and a 8 [89] ∆u + ∆d = 3Γ 
FIG. 7:
The quark helicity distributions for xδs, xδū and xδd at Q 2 0 = 2 GeV 2 comparing to xδq obtained from the previous standard scenario [22] .
where Γ N 1 is defined as the first moment of polarized structure function g 1 for the average nucleon N in an isoscalar target: g
and (a 8 = 3F − D) evaluated from semi-leptonic hyperon decays. The result is reported to be zero for COM-PASS experiment as shown in Table V . The zero value of ∆u + ∆d suggests that ∆u and ∆d, if they are not zero, must be in opposite sign. Previous estimation by SMC and HERMES are comparable with this supposition and are also given in Table V . The DNS parametrization, like the present model, finds a positive value for ∆u and a negative value for ∆d, almost equal in absolute value. Opposite signs of ∆u and ∆d are anticipated in several models, e.g. in Ref. [32, 50, 55] , see also [90] and references inside.
VI. SUMMARY
We have presented a NLO QCD analysis of the polarized DIS and SIDIS data on nucleon. During the analysis [16] and COMPASS [89] data and also from the DNS analysis [53] and present model truncated to the range of each relevant experiment. The SMC results were obtained with the assumption of a SU(3) symmetric sea: ∆ū = ∆d = ∆s.
we consider SU(2) and SU(3) symmetry breaking scenario i.e. δū = δd = δs, since the available experimental data are not enough to distinguish δs from δs, we take them equal δs = δs. The role of the semi-inclusive data in determining the polarized sea quarks is discussed and we have found also that the polarized gluon density is still ambiguous, this ambiguity is the main reason that the quark-gluon contribution into the total spin of the proton is still not well determined. We also calculate the error of PPDFs by standard Hessian method and investigate the quadratic behavior of ∆χ 2 . Having extracted the polarized PDFs, we compute the first moments of them and discuss about sum rules.In general, we find good agreement with the experimental data, and our results are in accord with other determinations specially DSSV09 and LSS10 which are the most precise ones. In conclusion, this demonstrates progress of the field toward a detailed description of the spin structure of the nucleon [83, [91] [92] [93] [94] [95] [96] . The results of our new analysis applying pp collision data and studying the impact of fragmentation functions on PPDFs will be presented in a separate publication very soon. comparing to symmetry breaking [50, 55] and standard scenario [22, 24, 32] analysis.
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where C f = 4/3, γ ≃ 0.577216 and 
